SPECIFICATION 



TO ALL WHOM IT MAY CONCERN: 

BE IT KNOWN THAT WE , KAZUHITO KISHI , a citizen 
of Japan residing at Kanagawa , Japan, YASUHISA KATO , 
a citizen of Japan residing at Kanagawa, Japan, AKIYASU 
AMITA, a citizen of Japan residing at Kanagawa, Japan, 
MASAMI OKAMOTO, a citizen of Japan residing at Kanagawa, 
Japan, YASUTADA TSUKIOKA, a citizen of Japan residing 
at Chiba, Japan and HIROMASA TAKAGI , a citizen of Japan 
residing at Tokyo, Japan have invented certain new and 
useful improvements in 

FUSER HAVING LONG OPERATING LIFE 

of which the following is a specification:— 
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BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention generally relates to 
f users and image forming apparatuses, and 
5 particularly relates to a fuser which is provided 
with an electricity storage device for supplying 
power to a heating unit, and to an image forming 
apparatus having such a fuser provided therein. 

2. Description of the Related Art 

10 In image forming apparatuses such as 

copiers, printers, and facsimile machines, generally, 
a toner image is first formed on a sheet such as 
transfer paper by use of electrophotography, and is 
then fused with the sheet by heat applied by a fuser. 

15 The fuser heats up a roller, a loop belt, 

or the like by heat generated by a heating unit 
responsive to power supply, and brings a fusing 
member comprised of the roller, the loop belt, or 
the like in contact with the sheet so as to heat the 

20 toner. Power supply to the heating unit has 

conventionally been a commercial AC power supply. 
In recent years, f users that supply power to a 
heating unit by simultaneous use of an electricity 
storage device have also been developed (e.g., 

25 Japanese Patent Application Publication No. 2002- 
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174988, paragraphs 0035-0041, Fig. 5). 

When the fuser is activated from a standby 
state by switching on of main power supply, there. is 
a need to shorten a wait period that passes before 
5 the apparatus becomes usable. In consideration of 
this, a plurality of heating units receive power 
from a commercial AC power supply and an electricity 
storage device, respectively, to heat up the fuser 
member. This makes it possible to rapidly raise 

10 temperature up to a level sufficient for the fusion 
of toner (i.e., reload temperature). 

The related-art fusers have a drawback in 
that a switch for supplying power from an 
electricity storage device to a heating unit has a 

15 short operating life. Moreover, the heating unit 
that receives power supply from the electricity 
storage > device also has a short operating life. 
These factors make it difficult to provide a fuser 
unit that is maintenance free. 

20 Accordingly, there is a need for a fuser 

that supplies power from an electricity storage 
device to a heating unit and is maintenance free 
because of an extended operating life of a switch 
and a hating unit, and, also, there is a need for an 

25 image forming apparatus having such a fuser provided 
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therein . 

SUMMARY OF THE INVENTION 

It is a general object of the present 
5 invention to provide a fuser and an image forming 
apparatus that substantially obviate one or more 
problems caused by the limitations and disadvantages 
of the related art. 

Features and advantages of the present 

10 invention will be presented in the description which 
follows, and in part will become apparent from the 
description and the accompanying drawings, or may be 
learned by practice of the invention according to 
the teachings provided in the description. Objects 

15 as well as other features and advantages of the 
present invention will be realized and attained by a 
fuser and an image forming apparatus particularly 
pointed out in the specification in such full, clear, 
concise, and exact terms as to enable a person 

20 having ordinary skill in the art to practice the 
invention. 

To achieve these and other advantages in 
accordance with the purpose of the invention, the 
invention provides an apparatus for fusing toner 
25 with a sheet, including an electricity storage 
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device, a heating unit configured to generate heat 
based on electric power supplied from the 
electricity storage device, a fusing member 
configured to fuse the toner with the sheet through 
5 heat applied by the heating unit, and a control unit 
which changes a rated power of the heating unit. 

According to another aspect of the 
invention, the heating unit includes a plurality of 
heating units, and the control unit provides first 
10 couplings between the heating units and the 
electricity storage device in a first operation mode 
and second couplings between the heating units and 
the electricity storage device in a second operation 
mode . 

15 According to another aspect of the 

invention, the first operation mode corresponds to a 
time period when the fusing member is heated from a 
temperature with no heat applied by the heating unit 
to a temperature suitable for fusing of the toner, 

20 and the second operation mode corresponds to a time 
period when heat is deprived from the fusing member 
by the sheet. 

According to another aspect of the 
invention, the heating units are connected in 

25 parallel in the first operation mode, and are 
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connected in series in the second operation mode. 

According to another aspect of the 
invention, all the heating units receive the 
electric power in the first operation mode, and at 
5 least one but not all of the heating units receives 
the electric power in the second operation mode. 

According to another aspect of the 
invention, the electricity storage device is a 
capacitor . 

10 According to another aspect of the 

invention, an apparatus for fusing toner with a 
sheet includes a heating unit configured to generate 
heat, a fusing member configured to fuse the toner 
with the sheet through heat provided by the heating 

15 unit, and a control unit which controls the heating 
unit to generate a controlled quantity of heat, 
which is a first quantity in a first operation mode 
and is switched between a second quantity and a 
third quantity in a second operation mode, the first 

20 quantity being larger than the second quantity that 
is larger than the third quantity. 

According to another aspect of the 
invention, the heating unit includes a first heating 
unit that receives electric power from a commercial 

25 AC power supply and a second heating unit that 



-7- 



receives electric power from an electricity storage 
device. 

According to another aspect of the 
invention, the first operation mode corresponds to a 
5 time period when the fusing member is heated from a 
temperature with no heat provided by the heating 
unit to a temperature suitable for fusing of the 
toner, and the second, operation mode corresponds to 
a time period when heat is deprived from the fusing 

10 member by the sheet. 

According to another aspect of the 
invention, an apparatus for forming an image 
includes an electrophotography unit configured to 
create a toner image through electrophotography and 

15 transfer the toner image onto a sheet, and a fuser 
configured to fuse toner of the toner image with the 
sheet, wherein the fuser includes an electricity 
storage device, a heating unit configured to 
generate heat based on electric power supplied from 

20 the electricity storage device, a fusing member 
configured to fuse the toner with the sheet through 
heat applied by the heating unit, and a control unit 
which changes a rated power of the heating unit. 

According to another aspect of the 

25 invention, the heating unit includes a plurality of 
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heating units, and the control unit provides first 
couplings between the heating units and the 
electricity storage device in a first operation mode 
and second couplings between the heating units and 
5 the electricity storage device in a second operation 
mode . 

According to another aspect of the 
invention, the first operation mode corresponds to a 
time period when the fusing member is heated from a 
10 temperature with no heat applied by the heating unit 
to a temperature suitable for fusing of the toner, 
and the second operation mode corresponds to a time 
period when heat is deprived from the fusing member 
by the sheet. 

15 According to another aspect of the 

invention, the heating units are connected in 
parallel in the first operation mode, and are 
connected in series in the second operation mode. 

According to another aspect of the 

20 invention, all the heating units receive the 
electric power in the first operation mode, and at 
least one but not all of the heating units receives 
the electric power in the second operation mode. 

According to another aspect of the 

25 invention, the electricity storage device is a 



capacitor . 

According to another aspect of the 
invention , an apparatus for forming an image 
includes an electrophotography unit configured to 
create a toner image through electrophotography and 
transfer the toner image onto a sheet, and a fuser 
configured to fuse toner of the toner image with the 
sheet, wherein the fuser includes a heating unit 
configured to generate heat, a fusing member 
configured to fuse the toner with the sheet through 
heat provided by the heating unit, and a control 
unit which controls the heating unit to generate a 
controlled quantity of heat, which is a first 
quantity in a first operation mode and is switched 
between a second quantity and a third quantity in a 
second operation mode, the first quantity being 
larger than the second quantity that is larger than 
the third quantity. 

According to another aspect of the 
invention, the heating unit includes a first heating 
unit that receives electric power from a commercial 
AC power supply and a second heating unit that 
receives electric power from an electricity storage 
device . 

According to another aspect of the 
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invention, the first operation mode corresponds to a 
time period when the fusing member is heated from a 
temperature with no heat provided by the heating 
unit to a temperature suitable for fusing of the 
5 toner, and the second operation mode corresponds to 
a time period when heat is deprived from the fusing 
member by the sheet. 

According to another aspect of the 
invention, an apparatus for fusing toner with a 

10 sheet includes an electricity storage device, 
heating means for generating heat based on electric 
power supplied from the electricity storage device, 
a fusing member configured to fuse the toner with 
the sheet through heat applied by the heating unit, 

15 and means for changing a rated power of the heating 
means . 

In the invention described above, the 
control unit controls the rated power of the heating 
unit or the quantity of heat generated by the 

20 heating unit, so the a larger quantity of heat can 
be provided to the fuser when the fuser undergoes 
initial activation, and a smaller quantity of heat 
can be provided to the fuser when sheets are 
supplied to the fuser. The smaller quantity of heat 

25 is set to such a level that the quantity of applied 
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heat and the quantity of deprived heat are balanced 
during the period of sheet supply, thereby 
eliminating a need for on/off control of the heating 
unit. Even if there is a need for on/off control 
5 during the period of sheet supply due to a slight 
imbalance, the number of switching actions for 
on/off control is not so frequent as to shorten the 
life of switches. 

Other objects and further features of the 
10 present invention will be apparent from the 
following detailed description when read in 
con j unction with the accompanying drawings . 

BRIEF DESCRIPTION OF THE DRAWINGS 

15 Fig. 1 is an illustrative drawing showing 

an example of a fuser; 

Fig. 2 is a circuit diagram showing an 
example of the circuit construction of a fuser; 

Fig. 3 is a cross-sectional view of a 
20 fuser according to the . invention ; 

Figs . 4A and 4B are circuit diagrams for 
explaining a total-rated-power control system 
according to a first embodiment ; 

Fig. 5 is a circuit diagram for explaining 
25 a total-rated-power control system according to a 



second embodiment; and 

Fig. 6 is an illustrative drawing showing 
an example of the construction of an image forming 
apparatus in which the fuser of the first embodiment 
is incorporated. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

In the following, an apparatus 

construction that serves as a basis for the 
invention will be described first. 

Fig. 1 is an illustrative drawing showing 
an example of a fuser. In Fig. 1, a fusing roller 1 
exemplifying a fusing member is in contact with a 
pressuring roller 2 that is urged by an urging unit 
(not shown) with a constant nip pressure. A drive 
mechanism (not shown) rotates the fusing roller 1 
clockwise, and rotates the pressuring roller 2 
counterclockwise. Moreover, the fusing roller 1 is 
provided with heaters 91 and 92 exemplifying heating 
units that generate heat in response to power supply 
Through heat of the heaters 91 and 92, the surface 
of the fusing roller 1 is set to temperature 
sufficient for the fusing of toner. A temperature 
detecting unit 3, which detects temperature by 
coming in contact with the surface of the fusing 
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roller 1, for example, monitors the surface 
temperature of the fusing roller 1 . 

When the image forming apparatus performs 
image forming processing, a sheet P carrying toner T 
5 attached by electrophotography passes through a nip 
portion between the heated fusing roller 1 and the 
pressuring roller 2, and is heated by the fusing 
roller 1 and the pressuring roller 2, resulting in 
the toner T being fused with the sheet P. In so 

10 doing, a predetermined temperature is required to 
fuse the toner T with the sheet P. Power supply to 
the heaters 91 and 92 is controlled such that the 
surface temperature of the fusing roller 1 is set at 
a reload temperature. 

15 Fig. 2 is a circuit diagram showing an 

example of the circuit construction of a fuser. In 
Fig. 2, the heater 91 generates heat in response to 
electric power supplied from an external power 
supply (commercial power supply) 87, and the heater 

20 92 generates heat in response to electric power 
supplied from a capacitor 88 exemplifying an 
electricity storage device. The temperature of the 
fusing roller 1 is detected by the temperature 
detecting unit 3, and a detection signal is supplied 

25 to a CPU 83 through an input circuit 82. Based on 
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the detection signal supplied from the temperature 
detecting unit 3, the CPU 83 controls the supply of 
electricity to the heater 91 through a driver 84 so 
as to set the surface temperature of the fusing 
5 roller 1 to a desired temperature. Further, the 
supply of electricity to the heater 92 is controlled 
by a switch SW . A switch 85 may be switched to 
couple the capacitor 88 to a charging device 89 for 
electrical charging . 

10 With the provision as described above, a 

wait time before the fuser 90 becomes operational 
needs to be shortened when the fuser 90 is activated 
from a standby state in response to the power-on of 
main power supply, for example. To this end, the 

15 fusing roller 1, initially at low temperature 
without power to the heaters 91 and 92, is rapidly 
heated up to a reload temperature. This is done by 
supplying electric power to the heater 91 through 
the driver 84 from the external power supply 87 and 

20 by setting the switch 85 to supply electric power to 
the heater 92 from the capacitor 88. This 
eliminates a need for the provision of electric 
power for standby heating, and shortens a wait time 
before the fuser becomes usable through efficient 

25 heating of the fusing roller 1. 
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After the start of use of the apparatus, a 
plurality of sheets S may be constantly supplied to 
the fuser 90. When this happens, the heat of the 
fusing roller 1 is deprived by the sheets S, 
5 resulting in a drop of the temperature of the fusing 
roller 1 . In order to avoid a drop of temperature 
below the temperature sufficient for the fusing of 
toner, additional electric power for a slight 
temperature increase is necessary. In Fig. 2, 

10 therefore, the control of supply of electric power 
is performed as follows . It should be noted that 
the supply of electric power to the heater 91 is 
active all the time. 

At a first step, the switch SW is closed, 

15 so that electric power is supplied from the 
capacitor 88 to the heater 92 through the switch 85 
(ON control) . At a second step, the temperature of 
the fusing roller 1 rises due to heat generation by 
the heaters 91 and 92, and reaches the reload 

20 temperature. At a third step, the switch SW is 
opened, so that the supply of electric power from 
the capacitor 88 to the heater 92 is stopped (OFF 
control) . This results in a state in which the 
fusing roller 1 is heated only by the heater 91. At 

25 a fourth step, as the sheets S continue to pass 
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through the fuser 90, the temperature of the fusing 
roller 1 falls gradually until it reaches the lower 
limit of a temperature range suitable for the fusing 
of toner. Thereafter, the first steps through the 
5 fourth steps described above are repeated as many- 
times as reguired until the supply of the sheets S 
is stopped. In this manner, the temperature of the 
fusing roller 1 is kept within the temperature range 
suitable for the fusing of toner. 

10 As can be seen from the above description, 

the control of an on/off state of the switch SW is 
frequently carried out for the purpose of adjusting 
the supply of electric power to the heater 92 . 
Because of this, the life of the switch SW reaches 

15 its end faster than other components included in the 
fuser 90. 

Moreover, the heater 92 has a large rated 
power such as 1700 W for the purpose of rapid 
heating at the time of fuser activation. Therefore, 

20 rapid heating occurs even when the temperature of 
the fusing roller 1 drops during the time of routine 
sheet supply. As a result, a time period is 

extremely short from the start of heating at the 
first step to the stop of heating at the third step 

25 described above. During the time of routine sheet 
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supply, therefore, intervals between repeated on/off 
controls are short. In general, a heater having a 
rated power exceeding 1000 W is believed to have a 
short life. The repeated start and stop of heating 
5 at short intervals as described above further 
exacerbate wear and tear of the heater 92. The life 
of the heater thus reaches its end faster than when 
the heater is used with less frequent on/off control. 
In this manner, the life of the switch SW and the 

10 heater 92 comes to an end after a short time of use, 
so that it is difficult to provide the fuser 90 as a 
maintenance- free unit . 

In the following, a first embodiment of a 
fuser according to the invention will be described 

15 with reference to the accompanying drawings. The 
embodiment in the following description is only an 
example, and is not intended to be limiting in any 
manner . 

Fig. 3 is a cross-sectional view of a 
20 fuser according to the invention. A fuser 10 of Fig. 
3 includes a heating unit comprised of heaters 11 
and 12, a heating unit comprised of heaters 13 and 
14, a fusing roller 1 heated by the heating units, a 
pressuring roller 2 that is urged against the fusing 
25 roller 1 with a predetermined nip pressure, and a 
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temperature detecting unit 3 that is in contact with 
the fusing roller 1 to detect its surface 
temperature . 

The fusing roller 1 is typically a roller 
5 of a hollow cylindrical shape, and may alternatively 
be a looped belt shape. The fusing roller 1 stays 
still at the time of activation of the fuser 10, and 
rotates clockwise as shown in the figure when a 
sheet is supplied. 

10 The pressuring roller 2 is generally a 

roller having a cylindrical shape with its surface 
made of elastic material such as silicon rubber, and 
may alternatively be a looped belt shape. The 
urging of the pressuring roller 2 against the fusing 

15 roller 1 is achieved by a pressuring unit (not 
shown) that presses the pressuring roller 2 against 
the fusing roller 1 with a constant pressure. The 
pressuring roller 2 also stays still at the time of 
activation of the fuser 10, and rotates 

20 counterclockwise in the figure when a sheet is 
supplied. Drive to rotate the fusing roller 1 and 
the pressuring roller 2 is provided from a drive 
mechanism (not shown) . 

The temperature detecting unit 3 is 

25 situated at a temperature detecting position on an 
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exterior portion of the fusing roller 1 that is 
directly opposite the nip portion across the center 
axis of the fusing roller 1. The temperature, 

detecting unit 3 may be any one of a contact type , a 
5 non-contact type, a radiation thermometer, a 
thermocouple, etc., as long as it can properly 
detect the surface temperature of the fusing roller 
1 . 

The heaters 11-14 are rod-shape heaters 

10 exemplifying heating units, and their cross- 
sectional shapes are illustrated in the drawing. 
The heaters 11 and 12 generate heat by electric 
power supplied from a capacitor exemplifying an 
electricity storage device, and the fusing roller 1 

15 is heated by resulting radiation heat. The fusing 
roller 1 is maintained at proper temperature through 
electric power control that utilizes on/off 
switching or the like. The heaters 13 and 14 

generate heat by electric power supplied from an 

20 external power supply capable of supplying electric 
power at all times such as a commercial AC power 
supply, and the fusing roller 1 is heated by 
resulting radiation heat. 

The heaters 11-14 are disposed at equal 

25 intervals on a circumference that centers at the 
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center axis of the fusing roller 1 and is at a 
predetermined distance from the interior surface of 
the fusing roller 1. The heaters receiving electric 
power from the capacitor and the heaters receiving 
5 electric power from the external power supply 
alternate on the circumference. In Fig. 3, the 
heaters 11 , 13, 12, and 14 are arranged 
counterclockwise in the order named. 

Figs. 4A and 4B are circuit diagrams for 

10 explaining a total-rated-power control system 
(control unit) according to the first embodiment. 
Coupling between the heaters 11 and 12 and the 
capacitor 18 is controlled by a combination of 
on/off states of three switches 15 through 17. When 

15 the switches 15 and 16 are on, and the switch 17 is 
off, the heaters 11 and 12 are connected in parallel, 
and receive power supply from the capacitor 18, as 
shown in Fig. 4A. If the heaters 11 and 12 each 
have a rated power of 850 W, for example, a total 

20 rated power of the heating unit comprised of the 
heaters 11 and 12 becomes 1700 W. When the switches 
15 and 16 are off, and the switch 17 is on, the 
heaters 11 and 12 are connected in series, and 
receive power supply from the capacitor 18, as shown 

25 in Fig. 4B. If the heaters 11 and 12 each have a 
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rated power of 850 W, for example, a total rated 
power of the heating unit comprised of the heaters 

11 and 12 becomes 420 W - 430 W. The circuit 
construction of the fuser 10 other than connections 

5 between the heaters 11 and 12 and the capacitor 18 
is the same as that of the circuit shown in Fig. 2. 

The operation state of the fuser 10 
includes an activation state and a sheet supply 
state. The activation state refers to a time period 

10 when the main power supply of the fuser is turned on 
or when the fuser returns from a standby state, 
during which a fusing member initially at low 
temperature without applied heat is heated up to a 
reload temperature. The sheet supply state refers 

15 to a time period when sheets are continuously 
supplied to the fuser 10 and deprive heat from the 
fusing roller 1, resulting in a drop of the 
temperature of the fusing roller 1. 

When the fuser 10 is activated (e.g., 

20 undergoing a startup operation) , the heaters 11 and 

12 are connected in parallel as shown in Fig. 4A. 
With the fusing roller 1 being stationary without 
rotation, heat is applied as described in the 
following in response to a detected temperature of 

25 the fusing roller 1 detected by the temperature 
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detecting unit 3 . 

At step Sll, the fusing roller 1 is 
rapidly heated up by supplying electric power from 
the capacitor 18 to the heating unit comprised of 
5 the heaters 11 and 12 and having a total rated power 
1700 W if the temperature of the fusing roller 1 
detected by the temperature detecting unit 3 has not 
reached a predetermined temperature while the 
external power supply is applied to the heaters 13 

10 and 14. At step S12, the supply of electric power 
from the capacitor 18 to the heaters 11 and 12 is 
stopped through switching or the like when the 
temperature of the fusing roller 1 detected by the 
temperature detecting unit 3 reaches the reload 

15 temperature. Alternatively, the temperature of the 
fusing roller 1 after the passage of a predetermined 
time is predicted based on the temperature of the 
fusing roller 1 and a temperature rise, and the 
supply of electric power from the capacitor 18 to 

20 the heaters 11 and 12 is stopped so as not to let 
the temperature exceed the predetermined reload 
temperature. At step S13, while electric power from 
the external power supply to the heaters 13 and 14 
is continued to be supplied, the amount of electric 

25 power is suppressed to a level that is sufficient 
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for maintaining the temperature of • the fusing roller 
1 at the reload temperature. 

After this, the heaters 11 and 12 are 
connected in series as shown in Fig. 4B when a sheet 
5 is supplied to the fuser 10. With the fusing roller 
1 rotating, heat is applied as described in the 
following in response to a detected temperature of 
the fusing roller 1 detected by the temperature 
detecting unit 3 . 

10 At step S21, the fusing roller 1 is heated 

by supplying electric power from the capacitor 18 to 
the heating unit comprised of the heaters 11 and 12 
and having a total rated power of approximately 430 
W while the external power supply is applied to the 

15 heaters 13 and 14. At step S22, heating as 

described above is gradual compared with the heating 
unit having the total rated power of 1700 W, so that 
the quantity of heat provided to the fusing roller 1 
by the heaters 11-14 is balanced with the quantity 

20 of heat deprived by supplied sheets. As a result, 
the fusing roller 1 is maintained within a range of 
temperature suitable for the fusing of toner. This 
provision makes it possible to supply electric power 
from the capacitor 18 to the heaters 11 and 12 

25 without frequent on/off control when sheets are 
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supplied to the fuser 10. 

As described above, the supply of electric 
power from the capacitor 18 to the heaters 11 and 12 
does not require on/off control when sheets are 
5 supplied to the fuser 10. Because of this, the life 
of the on/off switches for supplying electric power 
from the capacitor 18 to the heating unit is 
extended, thereby providing the fuser 10 that is 
maintenance free. Moreover, each of the heaters 11 

10 and 12 that receives electric power supply from the 
capacitor 18 has a rated power less than 1000 W, so 
that the life of heaters used in the fuser 10 is 
extended, thereby making it possible to provide the 
maintenance-free fuser 10. Furthermore, since the 

15 heaters 11 and 12 have the same rated power, the 
design of heater arrangement becomes easy, which 
helps to make the life of these heaters even. Also, 
when the fuser 10 is activated or when sheets are 
supplied, all the heaters 11-14 receive electric 

20 power and generate heat. It is thus possible to 
heat the fusing roller 1 uniformly without 
temperature variation along the circumference of the 
roller. This achieves stable toner fusing. Further, 
there is no need to consider the arrangement of a 

25 heater that is not used inside the hollow space of 
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the fusing roller 1. 

If the quantity of heat provided to the 
fusing roller 1 by the heaters 11-14 exceeds the 
quantity of heat deprived by the supplied sheet, the 
5 supply of electric power from the capacitor 18 to 
the heaters 11 and 12 is controlled as to its on/off 
state, thereby maintaining the fusing roller 1 
within a temperature range suitable for the fusing 
of toner. It should be noted, however, that 

10 frequency of such on/off control is lowered compared 
with the conventional construction, so that the life 
of the switches for supplying electric power is 
extended relative to that of the conventional art. 

In the following, a second embodiment of 

15 the fuser according to the invention will be 
described with reference to the accompanying 
drawings. A fuser 20 of the second embodiment has a 
total-rated-power control system (control unit) that 
is different from that of the first embodiment, and 

20 the remainder of the construction stays the same as 
the first embodiment. The embodiment in the 

following description is only an example, and is not 
intended to be limiting in any manner. 

Fig. 5 is a circuit diagram for explaining 

25 a total-rated-power control system according to the 



second embodiment. Coupling between the heaters 11 
and 12. and the capacitor 18 is controlled by an 
on/off state of a switch 25. When the switch 25 is 
on, the heaters 11 and 12 are connected in parallel, 
and receive power supply from the capacitor 18. 
When the switch 25 is off, the heater 12 alone 
receives power supply from the capacitor 18. The 
heater 11 may have a rated power of 1200 W, and a 
heater 12 may have a rated power of 500 W, for 
example. In such a case, a total rated power of the 
heating unit comprised of the heaters 11 and 12 is 
1700 W if the switch 25 is on (closed) , and is 500 W 
if the switch 25 is off (open) . 

When the fuser 20 is activated (e.g., 
undergoing a startup operation) , the switch 25 is 
closed to connect the heaters 11 and 12 in parallel. 
With the fusing roller 1- being stationary without 
rotation, heat is applied in the same manner as 
described in connection with steps Sll through S13 
based on the temperature of the fusing roller 1 
detected by the temperature detecting unit 3 . 

When a sheet is supplied to the fuser 20, 
the switch 25 is placed in an off state, thereby 
connecting only the heater 12. With the fusing 
roller 1 rotating, heat is applied as described in 
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the following in response to a detected temperature 
of the fusing roller 1 detected by the temperature 
detecting unit 3. At step S31, the fusing roller 1 
is heated by supplying electric power from the 
5 capacitor 18 to the heating unit comprised of the 
heater 12 and having a total rated power of 500 W 
while the external power supply is applied to the 
heaters 13 and 14. At step S32, heating as 

described above is gradual compared with the heating 

10 unit having the total rated power of 1700 W, so that 
the quantity of heat provided to the fusing roller 1 
by the heaters 12-14 is balanced with the quantity 
of heat deprived by supplied sheets. As a result, 
the fusing roller 1 is maintained within a range of 

15 temperature suitable for the fusing of toner. This 
provision makes it possible to supply electric power 
from the capacitor 18 to the heater 12 without 
frequent on/off control when sheets are supplied to 
the f user 10 . 

20 As described above, the supply of electric 

i 

power from the capacitor 18 to the heaters 11 and 12 
does not require on/off control when sheets are 
supplied to the fuser 10. Because of this, the life 
of the on/off switches for supplying electric power 
25 from the capacitor 18 to the heating unit is 



-28- 



extended, thereby providing the fuser 10 that is 
maintenance free . 

The fusers 10 and 20 described above are 
configured such that the heating unit comprised of 
5 two heaters receives electric power from a capacitor 
through on/off control, and serves as an auxiliary 
unit to assist the heating of the fusing roller as 
it is heated by the heating unit comprised of two 
heaters that receives electric power from an 

10 external power supply all the time. Alternatively, 
the fusing roller may be heated only by the heating 
unit comprised of two heaters receiving electric 
power from a capacitor through on/off control. 

Fig. 6 is an illustrative drawing showing 

15 an example of the construction of an image forming 
apparatus in which the fuser 10 of the first 
embodiment of the invention is incorporated. In an 
image forming apparatus 100 of Fig. 6, an 
electrophotography mechanism is provided by 

20 including a photoconductor 101 having a drum shape 
and serving as an image carrying unit, a charging 
unit 102 for uniformly charging the photoconductor 
101, a laser optical system 140 shining a laser beam 
L and forming an electrostatic latent image on the 

25 photo conductor 101 after electrical charging, and a 
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developer unit 107 that develops the electrostatic 
latent image into a toner image on the 
photoconductor 101. The toner image on the 

photoconductor 101 is transferred onto a sheet P by 
5 a transfer unit 106 as it is supplied from a sheet- 
feeder cassette 110. The sheet P carrying the toner 
image is supplied to the fuser 10 , and is heated by 
the fusing roller 1 and the pressuring roller 2, 
resulting in the toner being fused with the sheet P. 

10 When the main power of the image forming 

apparatus 100 is switched on, each part of the image 
forming apparatus 100 starts to operate, and a 
startup operation (activation) of the fuser 10 is 
also performed. That is, the supply of electric 

15 power to heaters of the fuser 10 is started, thereby 
commencing the heating of the fusing roller 1. The 
heaters 11 and 12, while being connected in parallel, 
generate heat as they receive electric power from 
the capacitor 18 as described in the first 

20 embodiment of the invention. This heat together 
with heat generated by the heaters 13 and 14 rapidly 
heat up the fusing roller 1 in a uniform manner. 
When sheets are supplied to the fuser 10, the 
heaters 11 and 12 generate heat while being 

25 connected in series, and heat up the fusing roller 1 
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together with the heaters 13 and 14 that are also 
generating heat. In the image forming apparatus 100, 
the fuser 20 of the second embodiment may 
alternatively be provided in place of the fuser 10. 
5 Further, the present invention is not 

limited to these embodiments, but various variations 
and modifications may be made without departing from 
the scope of the present invention. 

The present application is based on 
10 Japanese priority application No. 2003-098056 filed 
on April 1, 2003, with the Japanese Patent Office, 
the entire contents of which are hereby incorporated 
by reference. 
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